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Abstract

Abstract

At present, lower cost, higher performance and multifuction are acknowledged as the
trend of development in the preparation of SiC fibers by precursor convertion method.
Therefore, it will be much meaningful to carry on and develop the study on the
functional SiC fiber by adding transition metal elements into them, which results in
fiber being electromagnetic-wave-absorbing with a low electrical resistivity and high

magnetism.

A novel route for the synthesis of nanosized cobalt-containing colloid has been
developed in this work. Co-SiC fiber with highly-dispersed nanoparticls will be
prepared by adding the colloid to the polycarbosilane (PCS) matrix. To be more
precise, dicobalt octacarbonyl [Co,(CO)g] first reacts with the liquid
low-molecular-weight polycarbosilane (LPCS) in the decalin solvent to form a stable
cobalt-containing colloid. The colloid is then added into the solid
high-molecular-weight polycarbosilane (HPCS) to fabricate a compatible Co-PCS

precursor. Co-SiC fiber will be prepared after spinning, oxidation-curing and

pyrolyzing.

It is found that during the preparation of colloid, the Co,(CO)s decomposes into
multinuclei carbonyls with coinstantaneous release of CO. The active cobalt
intermediates produced in the decompositon process have catalytic effects on the
LPCS, which makes the Si-H bond rupture but Si-CH,-Si and Si-O-Si group form.
Finally, carbonyl compounds, the cores, are wrapped inside the cross-linked LPCS
shells. The average dimension of nanoparticls in the stable colloid is 7nm only under
the condition that the mass ratio of the LPCS and Co,(CO)sis in the range from 0.5 to

1. Otherwise, the gels or sediments will be observed.

According to the results, the precursor obtains good spinning property when the

cobalt content is 1 wt% in it. The colloid has a significant impact on the curing
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